Neural cell adhesion molecule potentiates invasion and metastasis of melanoma cells through CAMP-dependent protein kinase and phosphatidylinositol 3-kinase pathways.
Neural cell adhesion molecule (NCAM) has been implicated in tumor metastasis yet its function in melanoma progression remains unclear. Here, we demonstrate that stably silencing NCAM expression in mouse melanoma B16F0 cells perturbs their cellular invasion and metastatic dissemination in vivo. The pro-invasive function of NCAM is exerted via dual mechanisms involving both cAMP-dependent protein kinase (PKA) and phosphatidylinositol 3-kinase (PI3K) pathways. Pharmacologic inhibition of PKA and PI3K leads to impaired cellular invasion. In contrast, forced expression of constitutively activated Akt, the major downstream target of PI3K, restores the defective cellular invasiveness of NCAM knock-down (KD) B16F0 cells. Furthermore, attenuation of either PKA or Akt activity in NCAM KD cells is shown to affect their common downstream target, transcription factor cAMP response element binding protein (CREB), which in turn down-regulates mRNA expression of matrix metalloproteinase-2 (MMP-2), thus contributes to impaired cellular invasion and metastasis of melanoma cells. Together, these findings indicate that NCAM potentiates cellular invasion and metastasis of melanoma cells through stimulation of PKA and PI3K signaling pathways thus suggesting the potential implication of anti-NCAM strategy in melanoma treatment.